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(57) [Abstract] 

[Technical problem] Offer of a grinding tool the holdout of an abrasive grain and whose 
grindability ability improved. 

[Means for Solution] A multilayer compound coat or the simultaneous deposit metallic film as a 
monolayer is prepared in the front face of an abrasive grain like cubic boron nitride or a 
diamond. A multilayer compound coat consists of four layers, when the 1 st metal layer has 
combined with the abrasive grain front face chemically, and when the 1st metal layer has 
adhered physically on the surface of an abrasive grain, it consists of three layers, the example 
in four layers is titanium and nickel-Lynn, nickel, and nickel-Lynn, and the example in three 
layers is nickel-Lynn, nickel, and nickel-Lynn. The simultaneous deposit metallic film as a 
monolayer makes an abrasive grain front face come to carry out the simultaneous deposit of 
nickel-cobalt-Lynn. If this coat abrasive grain is used for manufacture of a grinding stone, the 
grindability ability of a grinding stone will improve substantially. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (Following a) -(c): (a) It is the multilayer compound coat which comes to contain at 
least four metal layers. The 1st metal layer has joined together chemically on the surface of an 
abrasive grain. Titanium, a zirconium, A hafnium, vanadium, niobium, a tantalum, chromium, 
molybdenum, Two or more metal layers which are chosen from the group which consists of 
tungstens and those alloys, and follow it Nickel, It is chosen from the group which becomes 
cobalt, those alloys, those borides, a nitride, a phosphide, and an oxide list from those 
simultaneous deposit metal constituents. And it is the alloy with which an outermost layer of 
drum has the metal presentation from which the layer in front of that differs. It is the multilayer 



compound coat which comes to contain at least three layers, a multilayer compound coat and 
(b) — The 1 st layer has adhered physically on the surface of an abrasive grain, and it is chosen 
from the group which consists of nickel-Lynn and cobalt-Lynn. It is chosen from the group 
which two or more metal layers following it become from nickel, cobalt, and nickel-Lynn, cobalt- 
Lynn, and simultaneous deposit nickel-cobalt-Lynn. And the multilayer compound coat which is 
the alloy with which an outermost layer of drum has the presentation from which the layer in 
front of that differs, The abrasives constituent suitable for an activity by the grinding tool which 
comes to contain the abrasive grain covered with the coat chosen from the group which 
becomes a list from the simultaneous deposit metal constituent of (c) nickel-cobalt-Lynn, and 
consists of at least one metal layer which adh^ed physically on the surface of the abrasive 
grain. 

[Claim 2] The abrasives constituent according to claim 1 by which said abrasive grain is covered 
by multilayer compound coat [ as / whose 1st metal layer is titanium chemically combined with 
the front face of said abrasive grain ]. 

[Claim 3] The abrasives constituent according to claim 1 said whose abrasive grain is cubic 
boron nitride or a diamond. 

[Claim 4] The abrasives constituent according to claim 1 whose outermost layer of drum of said 
multilayer compound coat is nickel-Lynn. 

[Claim 5] The abrasives constituent according to claim 3 which comes to contain four metal 
layers to which it becomes said abrasive grain is cubic boron nitride, and fundamental from 
nickel-Lynn as the titanium combined chemically [ a multilayer compound coat ] on the front 
face of (1) abrasive grain, and the nickel as a layer which adjoins nickel-Lynn as the adjacent 
layer, (3), and (2) and (2) (4) outermost layer of drum. 

[Claim 6] The abrasives constituent according to claim 3 which comes to contain four metal 
layers to which it becomes said abrasive grain is cubic boron nitride, and fundamental from 
nickel-Lynn as the titanium combined chemically [ a multilayer compound coat ] on the front 
face of (1) abrasive grain, and the cobalt as a layer which adjoins nickel-Lynn as the adjacent 
layer, (3), and (2) and (2) (4) outermost layer of drum. 

[Claim 7] The abrasives constituent according to claim 3 which comes to contain four layers to 
which it becomes said abrasive grain is cubic boron nitride, and fundamental from nickel-Lynn 
as the titanium combined chemically [ a multilayer compound coat ] on the front face of (1) 
abrasive grain, and cobalt-Lynn as the layer of nickel-Lynn as the adjacent layer, and a layer 
which adjoins (3) and (2) and (2) (4) outermost layer of drum. 

[Claim 8] The abrasives constituent according to claim 3 which comes to contain four layers to 
which it becomes said abrasive grain is cubic boron nitride, and fundamental from nickel-Lynn 
as the titanium combined chemically [ a multilayer compound coat ] on the front face of (1) 
abrasive grain, and the cobalt as a layer which adjoins nickel-Lynn as the adjacent layer, (3), 
and (2) and (2) (4) outermost layer of drum. 

[Claim 9] The abrasives constituent according to claim 1 which comes to contain three layers 
to which it becomes fundamental from nickel-Lynn which said multilayer compound coat 
combined with the front face of (1) abrasive grain physically, and nickel-Lynn as the nickel as 
the adjacent layer, and (2) (3) outermost layer of drum. 

[Claim 10] The abrasives constituent according to claim 1 which comes to contain three layers 
to which it becomes fundamental from nickel-Lynn which said multilayer compound coat 
combined with the front face of (1) abrasive grain physically, and nickel-Lynn as the cobalt as 
the adjacent layer, and (2) (3) outermost layer of drum. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field of the technique in which invention belongs] Especially this invention relates to the 
coat abrasives for these tools for raising the grinding effectiveness of the tool similar to 
grinding tools, such as a grinding stone, or it. Generally the tool similar to a grinding stone or it 
consists of what combined the abrasive grain with the resin base material, and in order to aim at 
improvement in the holdout of the abrasive grain within a base material, the abrasive grain has 
the specific metallic film on the front face. The same abrasives used for cubic boron nitride (it 
omits Following CBN), a diamond, or the same tool as a grinding stone and others as an abrasive 
grain are mentioned. 
[0002] 

[Description of the Prior Art] For example, it is well-known in this technical field that the 
holdout of the abrasive grain in the resin base material of a grinding tool like a grinding stone 
improves by the nickel or the titanium coats on the front face of an abrasive grain, such as a 
CBN abrasive grain. It is usually that loss of a coat abrasive grain originates in balking of the 
coat abrasive grain from the (b) base material at the balking list of the abrasive grain from the 
(a) coat. It is required to lose the abrasive grain which wore out and became slow in order to 
maintain a grinding tool in the sharp condition by exposure of a new abrasive grain, otherwise 
the effectiveness of a grinding tool will fall. 

[0003] Usually is performed by idiomatic salt bath technique which is indicated by U.S. Pat. No. 
2746888 when giving a titanium coat to a CBN abrasive grain. The option is indicated by U.S. 
Pat. No. 4399167 and the mixture of a CBN abrasive grain and titanium powder is given to heat 
treatment by the approach. Also in which approach, the titanium thin film considered to have 
combined with the CBN abrasive grain chemically is obtained. 

[0004] When giving a nickel coat to a CBN abrasive grain, usually forms membranes so that the 
thick layer which reaches also to a maximum of 70% of the weight on the basis of the sum total 
weight of an abrasive grain and a coat with electroplating, nonelectrolytic plating, and/or a 
vacuum evaporationo technique may be made, although these coat abrasive grains show the 
good engine performance in a tool like a grinding stone — loss of a CBN abrasive grain — a 
stage — it may be thought that it is premature Therefore, to raise the holdout of an abrasive 
grain, without spoiling the cutting-ability ability of an abrasive grain is desired 
[0005] 

[The technical problem which should be solved] This invention relates to the new coat (coating) 
for the abrasive grains (CBN, a diamond, other same abrasives, etc.) used for a grinding tool. 
Although desirable abrasives are CBN and explanation of henceforth about this invention is 
made about a CBN abrasive grain, this invention is applicable also to other abrasive grains (for 
example, abrasive grain similar to a diamond or it), when making reference about CBN, CBN is 
used as instantiation for explaining this invention — **** — please do not pass but understand 
it as what is used in the semantics which also included other abrasive grains. 
[0006] One of the objects of this invention is offering a coat abrasive grain. Another object of 
this invention is offering the abrasive grain covered with the coat which promotes maintenance 
of the abrasive grain in a grinding tool or abrasive tools, and which was stuck firmly. Object of 
this invention another again is offering the CBN abrasive grain covered with the coat which 
promotes maintenance of the CBN abrasive grain in the grinding tool of a grinding stone and 
others, and which was stuck firmly. 

[0007] Still more nearly another object of this invention is offering the grinding tool which 



consists of CBN abrasive grains which have the coat which raises the effectiveness of a 
grinding tool on a front face while promoting maintenance of the abrasive grain in a grinding tool. 
The above-mentioned object and the other objects will become clear from detailed explanation 
of henceforth about this invention. 
[0008] 

[Means for Solution] The above-mentioned object of this invention is attained by covering an 
abrasive grain with the specific coat (coating) which consists of a metal or an alloy constituent 
The coat of this invention consists of a specific simultaneous deposit metallic film constituent 
which consists of two or more metal constituents which make a specific multilayer compound 
coat or makes at least one layer. The simultaneous deposit metallic film which consists of the 
1st metal layer of a multilayer compound coat or at least one layer prepared in an abrasive grain 
front face is stuck to the front face of an abrasive grain like CBN. The 1st metal layer in a 
multilayer compound coat is preferably combined with the front face of a CBN abrasive grain 
chemically. Thus, if the 1 st metal layer of a multilayer compound coat has combined with the 
front face of a CBN abrasive grain chemically, the holdout of the abrasive grain in a coat and a 
grinding tool will improve. An additional layer raises further the holdout of the abrasive grain in 
the resin base material of a grinding tool like a grinding stone. This multilayer compound coat 
consists of a metal and/or an alloy constituent, the number of the layers of a compound coat is 
at least three, and each layer consists of a specific metal constituent respectively as stated 
henceforth. 

[0009] On the other hand, a simultaneous deposit (co-deposited) metallic film constituent 
makes at least one layer. It became clear that it would raise the engine performance of a 
grinding tool substantially even if this simultaneous deposit metallic film is a single layer 
[0010] 

[Embodiment of the Invention] Although the CBN abrasive grain used on the occasion of 
operation of this invention is the thing of the grain size by which the thing of for example, 1 70 / 
200US mesh size etc. was commonly used conventionally in the grinding stone, it may have the 
grain size used by the grinding tool of a grinding stone and others besides it. As such a grain 
size, to be 80/100 - 325 / 400US mesh size, in addition what is necessary is just the mesh size 
usually used for a grinding tool (especially grinding stone). The grain size of this abrasive grain 
can be widely changed within the limits of 1-1000 microns. However, an abrasive grain is a cut 
profile (cuttingprofile). While giving, in order to make it not dilute too much with a metallic film, 
the thing of sufficient grain size should be chosen, otherwise there is a possibility that the 
engine performance of a tool may no longer be demonstrated fully. 

[001 1] The CBN abrasive grain used by this invention is usually obtained by inversion of the 
hexagonal boron nitride under existence of a catalyst which is indicated by U.S. Pat. No. 
4289503, 2947617, 4188194, and 3212852, or the elevated-temperature high voltage under 
absent In the hexagonal boron nitride of a suitable gestalt, it is pyrolysis boron nitride (pyrolytic 
boron nitride). And graphite mold boron nitride (graphitic boron nitride) It is mentioned. In 
addition, the boron nitride (WCN) which has the wurtzite type structure near hexagonal close- 
packed structure is also included by the vocabulary "cubic boron nitride." 
[0012] It is desirable to use the CBN abrasive grain of grain size [ being obtained by the 
translation process ]. However, in this invention, the CBN abrasive grain obtained by grinding or 
carrying out pulverization to request grain size with a common use technique in the ingredient 
of a big grain size can also be used. The CBN abrasive grain to be used may be the thing of the 
aggregate type voice acquired by sintering a metallic-coating CBN particle, considering as a big 
lump, and subsequently carrying out pulverization of this lump to the aggregate of request grain 
size. 

[0013] When the multilayer compound coat of this invention is described, what was chemically 
combined with the front face of a CBN abrasive grain according to the presentation of the 1st 
metal layer, membrane formation temperature, and the crystal structure of an abrasive grain is 
sufficient as the 1st metal layer which covers a CBN abrasive grain, or what was combined 
physically is sufficient as it When chemical association is desired, the technique which enables 
chemical association of the metal on the front face of a particle is used. Chemical association 



or 



produces the gap layer (interstitial layer) which consists of carbide, a metaled boride, or a 
metaled nitride. Therefore, the desirable metal used can generate carbide, a boride, an oxide 
a nitride under the usual membrane formation conditions. Those alloys are contained in this 
metal at lists, such as titanium, a zirconium, a hafnium, vanadium, niobium, a tantalum, 
chromium, molybdenum, and a tungsten. For many applications in case chemical association is 
desired, titanium is desirable. A boride, a nitride, above-mentioned metaled carbide, and above- 
mentioned metaled oxide (for example, titanium carbide, titanium nitride, etc.) are also included 
by the vocabulary the "metal" used in this description. 

[0014] On the other hand, when chemical association is not appropriate, the 1st metal layer of a 
multilayer compound coat is made to adhere physically on the surface of an abrasive grain in 
respect of the property of the proper of an abrasive grain, and the resistance of an abrasive 
grain [ as opposed to the membrane formation temperature of the 1st metal layer at least ]. For 
example, when the membrane formation temperature of the 1 st metal layer in a multilayer 
compound coat brings about lowering and decrease of crystal structure reinforcement, it is 
necessary to make it the 1st metal layer adhere to the physical target instead of chemical 
association on an abrasive grain front face using lower membrane formation temperature to the 
1 st metal layer of this invention. 

[0015] The coat of a monolayer is also contained in the technical range of this invention. The 
coat of such a monolayer consists of at least one layer which consists of simultaneous deposit 
metal constituents. Although this single layer is desirable, a simultaneous deposit metal layer 
may be further covered with a metal constituent, and this metal constituent can form the layer 
of one or more additions on a simultaneous deposit metal layer. The gestalt which idealized the 
CBN abrasive grain used on the occasion of operation of this invention may consist of a 
tetrahedron and a configuration of a crystal which is an angle dropping tetrahedron (truncated 
tetrahedra) preferably. An angle dropping tetrahedron which has the crystal face (namely, 
beveled ** (beveled edges)) where the crystal of a certain rate is high order as another gestalt 
of a CBN abrasive grain is sufficient. It may consist of an angle dropping tetrahedron which 
twinning happened in common as a CBN abrasive grain of still more nearly another gestalt, and 
produced the high order crystal face on **. 

[0016] A diamond abrasive grain is also mentioned as a thing belonging to the technical range of 
this invention. Although both structures of a diamond crystal and a CBN crystal are similar at 
the point which is carrying out covalent bond firmly by regular-tetrahedron association, CBN 
differs to a diamond having center of symmetry at the point which it does not have. Each 
crystal can be written and identified with the easy crystal system called "a gestalt 
characteristic (Morphology Index)/' 

[0017] If the criteria of this invention are satisfied, other abrasive grains are also contained in 
the technical range of this invention. These criteria are that a coat abrasive grain brings 
improvement in the engine performance of a grinding tool to a being [ it / what that abrasive 
grain can cover with the metal constituent of this invention ] list. In addition to this as such 
other abrasive grains, an aluminum oxide, silicon carbide, and the same well-known abrasive 
grain are mentioned. 

[0018] The thickness and/or the amount of a simultaneous deposit metal layer as the 1st metal 
layer or monolayer of the multilayer compound coat prepared on a CBN abrasive grain can be 
changed in the large range. It can also use submicron one, i.e., the thickness of less than (for 
example, 0.5 micrometers) 1.0 micrometers, however — a multilayer compound coat — 1 or 
more than it — "— others — it is desirable that metal layer" (namely, metal layers other than 
the 1st metal layer) makes most coats. Preferably, the thickness of the 1st metal layer of a 
multilayer compound coat is obtained with the conventional salt bath deposit (salt bath 
deposition) technique which is indicated by U.S. Pat. No. 2746888. This salt bath deposit 
technique is a desirable approach for forming the 1st metal layer on a CBN abrasive grain. 
Usually is immersed in a CBN abrasive grain during the fused salt bath which becomes a deposit 
of a metal from the metal of a valence state higher than the alkali metal or the alkaline-earth- 
metal halogenide, and zero beyond one kind or it. In order to obtain the metal which could also 
use the compound (for example, metal chloride) with the metal of a still higher valence state, or 



was ionized by electrolyzing a salt bath, a direct current can also be passed to inter-electrode. 
When it deposits a titanium coat, titanium is changed into a divalent condition by being in a 
divalent condition as 2 halogenation titanium, or passing a direct current through a titanium 
electrode. The temperature of a titanium salt bath is within the limits of 800-1500 degrees F 
usually. The still more detailed explanation about a suitable process is indicated by U.S Pat No 
2746888. 

[0019] the approach of others [ membrane formation / of the 1st metal layer of a multilayer 
compound coat ] — suitable — **** — for example, a chemical-vacuum-deposition (CVD; 
chemical vapor deposition) technique — a low voltage chemical-vacuum-deposition (LPCVD;low 
pressure chemical vapor deposition) technique is mentioned still more preferably. With these 
techniques, reduced pressure and an elevated temperature are used usually. Various chemical 
vapor deposition is common knowledge, and especially the chemical vapor deposition about 
metallic carbide including titanium nitride or titanium carbide, a boride, a nitride, and an oxide is 
known well. A suitable chemical-vacuum-deposition technique, a system, and a device are Kirk- 
Othmer. Encyclopedia of Chemical Technology It is indicated by 262-264 pages of Vol.15 (1981). 

[0020] A titanium carbide LPCVD coat is obtained from a titanium tetrachloride, methane, and 
hydrogen gas. A titanium nitride CVD coat is obtained from nitrogen gas and a titanium 
tetrachloride. As the nitrogen originates in the front face of a CBN abrasive grain, it can also 
form a titanium nitride coat in it. When covering a CBN abrasive grain with CVD or a LPCVD 
technique, it is vacuum firing (vacuum firing). It is desirable to remove an oxide and an volatile 
impurity (a surface contamination oxide like especially boron oxide) from a front face. The 
suitable technique for removing these impurities is further indicated by U.S. Pat. No. 4289503 at 
the detail. In advance of vacuum firing, it is sometimes desirable to remove a residual metal and 
the organic substance from a CBN abrasive grain front face by the usual acid cleaning. 
[0021] There is nonelectrolytic plating or the approach of electroplating with a metal or an alloy 
about the approach or CBN abrasive grain which heat-treats a CBN abrasive grain under a 
metal-powder object existence which is indicated by U.S. Pat. No. 4399167 as the suitable 
approach of others for creating the 1st metal layer of a multilayer compound coat. With the 
selected metal, sufficient bond strength must be obtained on the occasion of formation of 
metallic carbide or a metal nitride gap layer. 

[0022] Other metal layers can be created with various techniques including nonelectrolytic 
plating, electroplating, and a vacuum evaporation© technique. The technique about 
nonelectrolytic plating and electroplating and a system are Kirk-Othmer. Encyclopedia of 
Chemical Technology It is indicated by 241-247 pages of Vol.15 (1981). As for these techniques, 
it is desirable to carry out under conditions in which a thick metal layer is formed. By request, 
these secondary metal layers can also be created with a LPCVD technique or a salt bath 
deposit technique. 

[0023] This approach is indicated by the above-mentioned reference although the simultaneous 
deposit metal layer of this invention is generally created by the nonelectrolytic plating method. 
Those borides, a nitride, a phosphide, and an oxide are contained in the metal which was 
suitable for using the 1st metal layer for a wrap layer about the multilayer compound coat at 
nickel, cobalt, those alloys, and a list. In these metals, nickel and cobalt are desirable, usually, it 
is covered with the non-electrochemical coating technique in the nickel, or the cobalt / 
hypophosphite solution in the temperature of less than about 250 degrees F, and little Lynn also 
deposits by this approach. The layer which carried out the simultaneous deposit is also suitable 
for other metal constituent layers in a multilayer compound coat from cobalt / nickel / 
hypophosphite solution, little Lynn deposits also in this case, and, as a result, the simultaneous 
deposit metal layer of cobalt-nickel-Lynn is obtained. The suitable nonelectrolytic plating 
method is indicated by U.S. Pat. No. 3556839. 

[0024] In a multilayer compound coat, other enveloping layers prepared after the 1st metal layer 
(for example, titanium) to a CBN abrasive grain are different metal layers. Such a consecutive 
metal layer consists of a pure metal, metallic phosphorus, or those combination. For example, 
the CBN abrasive grain covered with the multilayer compound coat may have the 4th layer 



which consists of the 1 st layer which consists of titanium (it combined with the front face of a 
CBN abrasive grain chemically), the 2nd layer which consists of nickel-Lynn, the 3rd layer which 
consists of pure nickel, and nickel-Lynn. Moreover, the CBN abrasive grain covered with the 
multilayer compound coat may have the 4th layer which consists of the 1 st layer which consists 
of titanium, the 2nd layer which consists of nickel-Lynn, the 3rd layer which consists of cobalt- 
Lynn, and nickel-Lynn. Moreover, what becomes fundamental is contained in the technical range 
of this invention from the thing which the consecutiveness layer of a multilayer compound coat 
made carry out the simultaneous deposit of the combination of two or more ingredients like 
nickel-cobalt-Lynn. The combination of these ingredients is not restrictive for the purpose of 
instantiation. 

[0025] Although the above explains the case where it consists of four metal layers, when it is 
things other than the metal of resemblance which the 1 st metal layer has combined with things 
other than titanium, or the front face of a CBN abrasive grain chemically as what is contained 
within the limits of the multilayer compound coat of this invention, there is a thing thing which 
covered the CBN abrasive grain with three layers. Like [ at the time of making the 1st metal 
layer like titanium adhere at the temperature exceeding about 800 degrees F ], the gestalt of 
this operation is useful, especially when the membrane formation temperature of the 1st metal 
layer causes deterioration of a crystal property. For example, the three-layer coat of this 
invention may have the 1st layer of nickel-Lynn or cobalt-Lynn. The 2nd layer can be used as 
the simultaneous deposit layer of nickel, cobalt, or nickel-cobalt-Lynn, and nickel-Lynn or 
cobalt-Lynn is sufficient as the 3rd layer, and as long as the 2nd layer is not a simultaneous 
deposit layer of nickel-cobalt-Lynn, it may be a simultaneous deposit layer of nickel-cobalt- 
Lynn. At less than about 250 degrees F. the membrane formation temperature of the 1st metal 
layer can apply the gestalt of this operation, when the 1st metal layer brings about not chemical 
association but the result which adheres physically on the surface of an abrasive grain. 
L0026] An abrasive grain can be used as the abrasives of a diamond, CBN, or in addition to this 
resemblance as above-mentioned. Especially the 1st coat layer seems to be able to bear the 
membrane formation temperature of the coat layer to a crystal base material, without [ the coat 
layer in the multilayer composite, and ] a crystal losing structure reinforcement. Therefore, it is 
needed for the crystal structure to bear membrane formation temperature, without causing 
deterioration (this affecting a grinding property) of the crystal structure. For example, although 
a certain kind of CBN crystal can be equal to the titanium coat processing as the 1st layer in 
the temperature exceeding about 800 degrees F. the CBN crystal of another class cannot bear 
the titanium coat processing temperature as the 1st layer, therefore for example. nickel-Lynn 
etc. is needed as the 1st layer. It is desirable that it is what the CBN crystal used on the 
occasion of operation of this invention can bear, without causing deterioration of a crystal to 
the coat processing temperature as the 1st layer of titanium. The suitable metal of others which 
can be used instead of titanium is indicated above as what can be used for the 1st metallic film 
on an abrasive grain. It can judge in the experiment for a certain specific crystal with the ability 
of the membrane formation temperature of the 1 st metal layer to be borne [ simple / of a 
multilayer compound coat ] at least. However, it is thought that the CBN abrasive grain which 
consists of an angle dropping tetrahedron which twinning happened in common and produced 
the high order crystal face on ** cannot be borne at the membrane formation temperature of 
the suitable metal of others which can be used instead of titanium as the 1st layer of titanium 
or a multilayer compound coat. 

[0027] The multilayer compound metallic film or the simultaneous deposit metallic film of at 
least one layer applied to a CBN abrasive grain consists of the above metal layers usually. This 
metallic film is prepared in the amount equivalent to about 30 - 95% of the weight of the sum 
total weight of a CBN abrasive grain and a coat. A desirable amount is within the limits of about 
60 - 80% of the weight of the sum total weight of a CBN abrasive grain and a coat. As for the 
thickness of a coat, it is desirable to exceed 5 micrometers to the CBN abrasive grain of the 
grain size exceeding about 35 micrometers. In order to aim at improvement in adhesion with a 
resin base material, a thick coat is desirable so that the coarse front face of an organization 
may be given. Although the holdout of the abrasive grain within a grinding tool will improve if the 



amount of a metallic film exceeds about 95% of the weight of the sum total weight of a CBN 
abrasive grain and a coat, an abrasive grain is diluted too much and cutting-ability ability may 
fall. Although a useful thing may also have the metallic film of the amount which is less than 
about 30% of the weight of sum total weight to a big CBN abrasive grain when the thickness of a 
coat exceeds 5 micrometers, a CBN abrasive grain with such a coat does not demonstrate all 
the useful effectiveness of this invention. 

[0028] The 1st metal layer of a multilayer compound coat is formed with a salt bath technique, 
and, as for a typical operation gestalt, other layers are formed with a nonelectrolytic plating 
technique. The example of this coat is titanium which the 1st metal layer deposited with the salt 
bath technique, and other metal layers can be deposited with a nonelectrolytic plating technique 
in nickel-Lynn, cobalt-Lynn, simultaneous deposit nickel-cobalt-Lynn, etc. On the other hand, 
the layer of a pure metal may be deposited with a nonelectrolytic plating technique. 
[0029] The thickness of a metallic film may be changed into adjustment of the abrasive grain 
maintenance property of a grinding tool, lubricating properties, and a thermal diffusion property, 
the class of metallic film may be changed into it, and the grain size of an abrasive grain may be 
further changed into it. This contractor can determine the desirable metallic film about the 
target tool, grain size, and the thickness of a coat by formal trial. The important feature in one 
mode of this invention is in a multilayer compound coat and a presentation of that as above- 
mentioned. This contains at least three layers or at least four layers according to the multilayer 
compound coat to be used, and each class consists of a metal constituent. This metal 
constituent layer is chosen independently of the metal constituent indicated on these 
descriptions, as long as the abrasive grain as a base material can bear the membrane formation 
temperature of a coat layer (when the 1st layer joins together chemically on the surface of an 
abrasive grain especially at the time of adhesion of the metal layer on the front face of an 
abrasive grain). Preferably, the 1 st layer is titanium depending on a crystal base material, or is 
the alloy, carbide, or a nitride. For example, when combining titanium with the front face of a 
CBN abrasive grain, it is thought that the boundary is probably titanium nitride. Moreover, what 
is an alloy coat like other alloys with which the layer (namely, outermost layer of drum) of the 
last of a multilayer compound coat belongs to nickel-Lynn, cobalt-Lynn, simultaneous deposit 
nickel-cobalt-Lynn, or the range of this invention is desirable. 

[0030] In creation of a metal layer or an alloy layer, whether it is a multilayer compound coat or 
is the simultaneous deposit metallic film which makes at least one layer, it may come to consist 
of two or more layers in which the two or more layers with the same metal presentation were 
formed and which the layer of the same metal constituent (a pure metal or alloy) followed in the 
used process. When the presentation of the layer consists of the same metal constituent 
(namely, a pure metal or an alloy), in this invention, it is regarded as a single layer. For example, 
in order to obtain the nickel-Lynn layer of necessary thickness depending on the process to be 
used, making two or more nickel-Lynn layers deposit continuously may be needed for creation 
or a deposit of a nickel-Lynn coat. 2 or the nickel-Lynn layer beyond it will participate in this. 
However, if it carries out from the object of this invention, even when consisting of two or more 
nickel-Lynn layers which continued even if, it will be considered that this nickel-Lynn layer is a 
single layer. This is applied also about a deposit of the pure metal layer of a case so that two or 
more pure metal layers in the used process may deposit continuously. In such a case, if it 
carries out from the object of this invention, even if this pure metal layer consisted of a series 
of pure metal layers, it will be considered that it is a single layer. The layers which adjoined 
each other on the occasion of operation of this invention must be the things of a different metal 
presentation. 

[0031] The abrasive grain used as a base material can bear the coat processing temperature of 
the 1 st metal constituent layer at least as above-mentioned, without causing decrease of 
crystal structure reinforcement, and degradation. For example, in a certain kind of CBN abrasive 
grain, coat processing of the titanium chemically combined with the front face for the crystal 
structure cannot be borne. Therefore, it is necessary to use a coat with low membrane 
formation temperature like a nickel-Lynn layer, a cobalt-Lynn layer, or a simultaneous deposit 
nickel-cobalt-Lynn alloy layer applied to this abrasive grain at least as 1st metal layer. It is 



desirable to use the abrasive grain which can bear the membrane formation temperature of 
titanium also in this case. 

[0032] The CBN abrasive grain after covering with the coat constituent of this invention is 
applicable to manufacture of a grinding tool like a grinding stone by immersing a coat abrasive 
grain into a suitable resin base material. Immersion processing in the resin base material of a 
coat CBN abrasive grain can be carried out with the conventional technique which is indicated 
by Takahashi's U.S. Pat. No. 4671021. Usually, a coated particle is mixed with phenol resin and 
the mixture is fabricated in a desired configuration in metal mold. Subsequently, phenol resin is 
stiffened under temperature up, a coated particle is combined in a solid-state base material, 
and it considers as the solid-state aggregate of high tensile strength. A desirable tool is a 
grinding stone which covers the CBN abrasive grain of the same grain size (for example, particle 
size distribution of 170/200 mesh size) as usual with the coat constituent of this invention as 
above-mentioned, and it comes to join together by phenol resin. 

[0033] As long as the grinding tool obtained by this invention is the thing of the gestalt or the 
configuration where it has been conventionally used for the tool which used the CBN abrasive 
grain, it may be what kind of thing. Such a grinding tool can be created using a usual die and 
metal mold. A desirable grinding tool is a grinding stone used for metaled grinding. This grinding 
stone shows the abrasion resistance, the lubricating properties, and the thermal diffusion 
property which have been improved on the occasion of an activity compared with the grinding 
stone manufactured with the CBN abrasive grain without the coat constituent of this invention. 
[0034] The following desirable concrete examples do not limit the content of disclosure of this 
description for the purpose of mere instantiation. 
[0035] 

[Example] Titanium covered the cubic boron nitride abrasive grain which has the crystal 
structure shown in a later table in the salt bath of the salt mixture which contained titanium 
metal and NaCI, KCI, and CaCI by the ratio of 40/55/5. The temperature of a salt bath was 
800-1 500 degrees F. After processing for about 2 hours, weighing capacity of the abrasive grain 
was taken out and carried out, and the coating weight of titanium was calculated. The abrasive 
grain had the titanium coat with a thickness of about 0.5-10 micrometers. 

[0036] Subsequently to a table, the titanium coat CBN abrasive grain was covered with a series 
of shown coat layers. In this example, about the alloy coat, membranes were formed by the 
nonelectrolytic plating method, and were formed with electroplating about the pure metal coat. 
The used nonelectrolytic plating liquid was the nickel or cobalt plating liquid of a 
hypophosphorous acid mold. pH is usually in about 4 - about 12.0 range, and temperature was 
maintained in the range of 60-95 degrees C. When each class was independently deposited from 
a separate bath and nickel or cobalt quenched, it discarded the bath and used a new bath for 
the following coat layer. In the case of the simultaneous deposit metallic film of a monolayer, 
the used coat approach is a nonelectrolytic plating method. The amount of a coat was usually 
about 65 - 70 % of the weight on the basis of the sum total weight of an abrasive grain and a 
coat, and the Lynn content was the 2 - 1 1%. 

[0037] The coat CBN abrasive grain was mixed with usual phenol resin (phenol formaldehyde 
resin) next. The mixing ratio was a weight ratio idiomatically used for association of the abrasive 
grain in a grinding stone. Next, this mixture was fabricated with a well-known technique which is 
indicated by U.S. Pat. No. 4671021, such as Takahashi, to the grinding stone with a width of 
face [ of 7mm ], and a diameter of 150mm. 

[0038] In the presentation shown in the table, the numeric values after each coat layer are an 
abrasive grain in the coat stratification event, and the weight percent of the metallic film on the 
basis of the sum total weight of a coat, and the numeric value shown at the end is the weight 
percent of an abrasive grain and the whole metallic film on the basis of the sum total weight of 
a coat. In a table 1, it is a relative value to the contrast sample 1, and in a table 2, a relative 
grinding ratio (grinding effectiveness) and relative power are the relative values to a contrast 
sample, and are a value when setting the equipment value of each contrast sample to 100. 
[0039] The following codes were used in the table. 

nickel= nickel Ti= titanium NiP= nickel-Lynn CoP= — cobalt-Lynn Co-nickel-P= simultaneous 



deposit nickel-cobalt-Lynn — the grindability ability of the grinding stone manufactured in the 
trial example of relative grindability ability is shown in a table 1, a table 2, and a table 3. About 
all grinding stones, the grindability ability to the SKH51 (HRc63) tool-steel work as ******- e d 
installed in the both-way formula grinding bench was examined. The grinding stone rates were 
30 m/ sec. Making the bench go at the rate of 15 m/min, the lower part feed per revolution was 
0.025mm. After carrying out predetermined time (more than usually 5 minute) grinding, it asked 
for the grinding ratio (grinding stone loss in quantity / work loss in quantity) about each grinding 
stone. The higher grinding stone of a grinding ratio will have the outstanding wear rate (that is, 
small). 
[0040] 
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[0041] 
[A table 2] 
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[0042] 
[A table 3] 
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[0043] in the abrasives constituent of this invention which has a multilayer compound coat or 
the simultaneous deposit nickel-cobalt-Lynn coat of a monolayer, grinding effectiveness is 
remarkable a passage clear from a table 1, a table 2, and a table 3 — it is improved. For 
example, although what the multilayer compound coat is constituted from four layers, and 
titanium has combined with the front face of a CBN abrasive grain chemically as 1 st metal layer 
is shown in a table 1, with the abrasives constituent of this invention, grinding effectiveness is 
remarkably improved so that the G ratio (grinding ratio), a relative G ratio (relative grinding 
ratio), and relative power may see. That (samples 1, 2, and 4) in which the multilayer compound 
coat consists of three layers from a table 2, and the 1st metal layer has adhered to the front 
face of a CBN abrasive grain physically from it is also known by that grinding effectiveness is 
improved remarkably (see G ratio and the relative G ratio). As for a table 2, the simultaneous 
deposit metallic film (sample 3) of a monolayer also shows that a remarkable improvement is 
shown in grinding effectiveness. In the multilayer compound coat shown in a table 3, 
improvement with the dramatic plunge-cutting engine performance is accepted. Plunge cutting 
is a cruel grinding trial and the improvement reaches by about 4 times the contrast sample. 



[Translation done.] 
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ffi©*ffitaor*50, ffl*ltfb?9Ktt (CVD ; che 
mical vapor deposition) fflfo, 3 6 &Cjff * L < ttffiEE 
{fr^&tf ( L P C V D ; low pressure chemical vapor 
deposition) B?8S^Cf 6tl5 B Cft 6©&fi5~Cte:, il 
R «ER0f«a*fflC^6n*. «*ftfb¥3l»ffi#JB 

»rc*g fc wcc. afb**>^Wb^*>*>&«)iri 
#Hfigib«!, * SI{t«5SW»<b»(coc*r©fb 
^*fcttJ:<fc6*iTi>*. W®ft{b3^#tm > 

^fAR^a§(i t Kirk-Othmer Ency 
clopedia of Chemical Tech 
nology, Vol. 15 (198 1) 
2 6 4MCCgg*83<irt»S. 

[0020]M{b^*>LPCVDOIRa % 2H«fb^^ 

CVDKItt, «^iESWt^dr>7^6»6tiS. 

&fb?*>AHI*. *©«3ftWCBNIBtt©*BCcS* 

T4J:9CCLr*flEr*Cife"C»4. CVDX^LP 

CVDtt«rCBN«St4*«fflir41»^ 

r + »; > y (vacuum fi ring) CC<fc o T3iffi:fr 6BWM» 

Sc>'»^14^*«^ (»«cK{b* ^3R© J: 5 ft^ffi3^K 

"J-SfctoOJHSfttttlStt. *@^f^4 2 8 9503f 
«CS6CCBHeccE«8hrc»S. ;<ta-A7r-/t') 
>^^5:or, ««(DMj!fe}*rCBNffitt«ffi^6S! 

[0021] ^jis^jkscd^ i <c&mm&rEmirztc 

»©*©f6©»jaft^rffii *S^fr^4 3 9 9 

1 6 7#^ia«83nrc^J:5ft^SI9«w»HaETrCB 
NiBll*«Wfflir*#ffiatt»ttC BN^^ffiXiiS 
*tiWB»-3 STi^ftS. iStR 



[0 02 2] ?<Dm<D&mmte. mmMtb-oZ. itm& 
o zRvmmmmztetot tzm* asstKc * -> -cms 

r©ttSI5SC^J/^f-Att, Kirk-Othmer E 
ncyclopedia of Chemical T 
echnology, Vol. 15 (1981)©2 . 
4 1^2 4 7H(CEtt3tirc»S. CftfcOjgaffitt/sU 
£JIB#Ji5fiSi*ft£ <fc 5tt*frTT^||fcr 4©3W»* L 
0>„ 0racc<fc*K C*i6©r&Wa#BB**LPCVD 10 

[oo23] *miom&tttii&mmiz--mcmmM#> 

CCE1I3 titles. ^Bft^Ktco^r, gri©£fll 
B*H5Btefflt>5©fciBLfc£«Ccra % n 

B»^ro*«!Mata«ccior!jW3n, c<d# 20 
ttri**«©y>fc«Tar*. *Bft£&llfic**tt&flb 

ft**BWIt»3 5 5 6 8 3 9#fciB«3ftTtr>4. 

[ 0 0 2 4 ] &mm&&micto^x , cbn«^i 

tt. <CBN»|ft©*ffl«:<b9tWKHS^Lfc) 
6>a5#l©B. y >J&>*>a&^2<DB* ffi 

- * 6 a a» 3 <z>BRt>*- ? ^ - y 6 a 4 
frbii&mom&u-vffr- y>^e>ai»4<DB 

ttB#~?*vl'-3''OI'h- y >CD<t5aig»<Dt**4CD 40 

«^i**Hi^as#fcfc©^6s*ffj{ca4 

[0025] ±iB«4o<D^SB^e>a4ti^o^T 
fe©*C»BCBN«tt©«fflCCffcWK|S^LrC»*i 

^aa<H©^flj«>f©fc©r*Siil^K: k CBN» 



^§3^9-3 2 3 046 
8 

te> **>©J:5aiSl©£KB**-j8 0 0' F£±[5I 

ttn^;l/h-y><D»l©H*#U»4. SI2Btt~* 
^vl/Xttn'^U Kt^tt^^^b-a/^ h - y >OBI 
«*fffl»4r*Ci3W"C*. »3««r. v ^r;b-y>x 
te^^i/ h - y >rfe<fci»u S2i^*^;i/-3^ 
;i/ h - y >©HB*fWBrawtitt-y^Ju-3^ h 
-y>©Hi»«fmBr*orfeJ:^. c 
tt. m 1 AMOdUHUEtftt 2 5 0° F % 1 

[0 02 6 ] f«j$<Dii0> HKlS^irOK. CBN 

»&ikiul wean Kim*. *ss^»iteiS*^t> 

Tcc»«»^©ffiilBC[)fiWiaK«:WA»*j: 5 at 
©ratt*i«a6at>. Ud^r, ismi&p. tgg 

4«CDCBNM^«^8 0 0° F«r±@Sjaa«:teW4 
*lBibr©**>lttl«fflMc»it»438*. StoSS 

(dc BNOii i mt bx<D?z>mmft!mumcM 

Dfcft«4 0Egffi**6a*CBNJStl«, 3^>X« 

*offio»iiaA«(Dfla»iattK:iB*5c i^r*ac^ 
[0027] cBN&mcmm2tiz>&mm&&m&m 

X»*a< i*>lB©IB«p#fa#«ftlII«, ±E 
©cfc^a^KB^eaS. ft>ft»&ftlR&ltt*. CBNSS 
5Ki^McD^ftmS(D^3 0-9 5Sfi%tctB^-T4fi 
»*OC*»CBNffieiftH©^i+a 
S^6 0-8 0mS%cD3EHrt-C*4o IKHOWS 
»3 5 Mm&±@4t(l[tt©CBN«Bttfca*brB, 
5 Mm IC^o ejfliS1vt<!:CD8?#t4cD^) 

SKl/C*. ^ftM0)S^CBNiHtt&£RO^IWflt 

<d^j 9 5 it% *±h 4 <b , wBUi*rtr©»lfta>»» 



C6) 

9 

<fc 5 «I4fcoC B NSIfe*5*^cD^-^-r<DW^ 

[0028] Aifw^iui}f?!!§«. 0>mm&&m<Dm 1 

fe<DT. ffiOD^illlfi- y Th- <) 3^;U h - U 

>. HB$*mfi-?*;l'-3>Wh-y>&£T?&^# 10 

©■**WWW> -5 SStfrrctFrtti 3 *r «fc i». 
[0029] PSUXftWSi^^^^ flHTOttRCFINk 
4ttM*tt©«K«:H:. ^SfitM<Dil3^MLrfeJ;t,» 

SLlr*MKK. &£&£>'£«©«££«:. 3*#*S!a 

**. Chtt. ffil>££»«£&*KJ&OT^&<&t> 20 

r©5s&*5ga^)i©^igas (*j(ciEi&iiM^©£iRJB 
^.n^o *fc. £HStefiiB©fim©JB 30 

Jf ) ? -Jr;b - y >, f- - y >, [gJB$^rm^ 

^r;u-a^ h - y >, ^^^^©isffljcjs-rs J: 

[0030] ^JgJgXW^^BCfPfiRtCfcC^-C. *tlifi 

S«fc^tc*sc<t***s. *©B©IIfiR*iPlt;£JBIIi?K 40 

©fBse«*Kacc«:. I^S^n-bXKi^-CB, 9fS 
(DM 2<D-vir)V- y >JI *i# 5 fcfe GCffllfc©- * $r ;b 

- y >®4a^or*S3-a-^c <t#.#g<t stisc £ 

C*lKtt2Xfcfrtft«±©-?*.il'- <)>m# 

» a— y >sa>e, & tm— ©n i s n 



W9-323 04 6 
10 

mux. m*)-&->tcmm±imtj;z>&mmi&<Dt><Dxi3: 
[oo3i] fras©® 1 ? . sw<t orm»5®ew. is 

©&JgfflJ&&S©l!£S&3it£KW*&* 6©r 
tftt fllAtf. *5a©CBNSBI£rtt > *©*s 

fi««©fc«>tt:. ^-(D^Stc-f b^fi«jtcM^ S -t±-5 ^ 5? > 

mucttbxmmzti?>4>rj:<ti>mi<D&mmtvx 
it. =. v T)\>- y >b. aytA h - y >jix«|5|i#&tHj 

- ? - rm* h - y 5 &JfKg|&ft©1g 

[0032] *^©sjefflB£«sr«[giLfca©c b n 

<fc ?t . WSJ5S5© «t 9 «cVH!liXA<DHa«:«ffi Off 

*. MacBN5g«[©e«isw*-c©?s?ttoa«. m 

l*^*^^©*@«fffSr4 6 7 1 0 2 1 -^{CiEtS^nT 

*^-;H^flgiil^L/. ^©^^^©^-cifM© 
*tS <09iL«l 7 0/20 0X7i/a^X©fiS» 

*> ©c b N«stfi%±^©ao xmio&mmj&Mixw. 
mo?*; -frmntixm-g! uxu awBisssr* 5. 

[003 3] *«WC»6tlSWBItr*a:. C B NBisft 

*ffi^/ci*{cfie*ffli>6*ir*fc^ffix«^©t>© 
-r*n«i^!5:t©-cA-5rfc<fcv>. as©y-fRo - # 

So Lovmuzju*. ^Js©wBij{cflet>tispsusi 

fcttt^CBNiSttrisaiLfcWBUBBitfc^ii. ffiffl 

[0034] «T©»* l/tvR(*W«cStB»«HU|t«c*« 
Tn^BWi Lfc&©-C&-oT. *W«fflS©e3mrtg*K 

[0035] 

*>?3R>ififit«r. #S^d»>S^NaC 1 iKC 1 <tCa 
Cl?r40/55/5 ©i:b*t , #^/c^il^tI©%fSt^I 
"C. ^*>T^SL//c. ^jS©SS«8 0 0-1 50 0 

it/tf?>©#ft**!!)fc. B£ttl«Kl0. 5-10 
Aim©J?$©?5f>ftffil i &*ri/T(,»/c. 



(7) 



9-323046 



U 



12 



CO 03 6] ^50#!?gCBN5gi&£. 3«,»"C, 

fc. pHtt1Hitt4^-iftl 2. 0©ffifflK£>9. j&gte 
6 0-9 5-CCDffiH(C*^FU/c 0 #««glJ<i©?S*6SlJ 

micLxm^m6 5^7 omm%-c$><o. y>$s«* 

©2-1 l%-C*ofc. 

[0037] «ESC B NfittB^KlftO? x -/--MS} 
ffl (7x/-WA7Aft FMn) <t*l£Lft: 0 -£ 

m<D%mft¥ffi4 6 7 1 0 2 1 ^{Cia«3tVCC>S «fc 5 
.^^©^{fStci-^r, 4i7mm. iil5 0mm©I 

coo38] micTfiLtcmf&icis^x, m*<»&mm<D 



* 



10 



20 



fflwwat*. a i rttWflstm i «c»-r 

l*f4©£SgfiI£ 1 0 0 £ L ft: £ * OfTC* & . 
[0039] fclT©*H**flH»fc. 
N i = - -j >rh 
T i = =F£> 
N i P = -?-*r;U- U > 
C o P = zuvi h- y > 

Co-Ni -P = H«*fa-»*-ib-a^;Uh- y> 

HSfiWrS{JSl/fcWBiJffi5©ffgiJttl6«:* 1 . 
^3{Ctk-T 0 T^r©fFBU«g5{CO^r. SfECffffllfE 
tStCglL/c»iW4tbtOSKH5 1 (HRc6 
3) XRSiX^Cc»r*5FBiJ14t6*S«g|L.fc. S&BjI 
S«3 0m/s e c-CAo/c. M6« 1 5 m/m i n 
©»Ctt«3tf. T^)H0fi(*0. 0 2 5mm-C*o 
fc. ftfSBIH (iI0!5*MJLh) WlWbfca. £*©W8U 

fc 0 wiJtb©«c^Bij565(j^. gn/c <h 

[0 04 0] 

[*1] 
« 1 



gjyj_gg (l 70/200^y->a) 





a st w m 


vl sc to m 






it m m 




ma 






Git 










A 


NP60 


469 




100 


100 


138 


55 


100 


100 




B 




706 


11.6 


151 


88 


175 


46 


127 


84 


1 


B 


Ti/MF7/M25/NSP60 


778 


1Z2 


166 


103 


242 


54 


175 


98 


2 


B 


Tl/MP7/CoP17/MPeO 


566 


11.3 


121 


96 


211 


4.7 


153 


85 




C 




492 


\Z\ 


100 


100 










4 


c 


Ti/MP7/rgM0/MP60 


906 


11.7 


184 


97 


274 


5.6 


189 


102 


5 J 


c 


Ti/NiP7/CoP17/MP60 


783 


109 


159 


91 


227 


44 


164 


81 


6 


c 


Ti/OoP10/NP60 


463 


105 


95 


87 











tS&B 



LE3ffite3»&;fc5 C B N*&§, 
W i h/cm s 

M- 4 ^<c*H-5£&#ffiij («K&*«$ 0. 0 0 1 4 



[004 1 ] 



[*2] 



C8) - 3 2 3 0 4 6 

13 14 

& 2 



K 




Git 


48*tGfct 




NiP60 


430 


100 


1 


NiP7/Nil7/NiP60 


477 


111 


2 


NiP7/Ni40/NiP60 


550 


128 


3 


|3]^^fmCo-Ni-P 


677 


134 


4 


NiP7/CoPl7/NIP60 


587 


137 



•grift ~ SlIcfiftOCBN^A 



[0042] * * C^3] 

£ 3 



ft ** 




A m m 




Git 


it SI 


170/200 


NiP60 


0. 0015 


89 


1 


170/200 


Ti/NlP7/CoP17/ 
CoP&O 


0.0015 


335 


2 


140/170 


Ti/NlP6/Co-Ni-P60 


0. 0015 


326 


3 


140/170 


CTi/NiP6/P]B#Srtfj 
Co-Ni-P60 


0 0015 


353 



CTi: ^^^SrCBNea±^SS*ifiT«K 

PIBfr&ffflC o-N 1 -P : =>'<A- h/^yf*^ 1 : 1 (fifitfc) 



[0 04 3] 41 1. *2S^*3*»6ia6j!pi&jir). £ 

lx c b N&to&wwv&eiicii&Lxi,** t©cc-o 

ot,Tlt*5*J. -e-©GJt (WfflJJt) . tI*fGhb (tl 



*»e>. ^H«^ffiJS*i3o©BT«te)i3nr^rmi© 

5CiW5 (Gtt;Rt>*tl*tGJ±£#M) . S*2*>*E> 

«rtt. ^9 > s'OTftitt^Mttttiai-b&sigab & n& . 
jbkw©««4 tetc taw -5. 



